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ABSTRACT o . . -
c. Potentially effective and traimable learning
strategies were identified by analysis of a specially developeft
learning strategy inventory and a survey of educational and
psychological review literature. Four aspects of the learning process

‘suggested the usefulness of special training: identification of

)

important or unfamiliar material, applications of techriqués for the.
comprehension and retention of this information, efficient retrieval
of information, and skill in coping with distractions during the
foregoing processes. A training program was developed for teaching
selected specific strategies; including comparison of the three .
alternative comprehension/retention strategies (referred to as \\\
connection techniques) of paraphrasing, question answering, and the
use of-visual imagery. The results indicated that minimal strategy
training showed significant results in long-térm retention, although °
no reliable differences were foundin immediate testing. Purther .
refining of the techniques was recommended. An effective strategy (

.training program suitable for jimplementation in technical training

was created, modified, and assessed. (Ruthor)
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Approach - o L

’ . .

P;oblem‘_ :- - . . . ’ - E?

"

'Academic Pe:formance differences within equal ability groups
have been correlated with the way .gtudents select and use differing
information $Brocessing strategies. In fact, information processing
‘or learning strategies may be more fundamental determinants of
learning performances than actual abilities. Further,- training in
how to select and use more efficient techniques and strategies for .
selecting, storing, manipulating and outputting information should
enhaﬁce.learning performance. Sources of information and strategies
for processing informﬁtidh.presently used by high and low ability-
students can be related to student performance, thus identifying
strategies which can be used by thé student to improve his perform-
ance. These validated ‘information processing strategies can be
used to he}p improve student performance in the Air Force training
system. The initial requirement is based on the needs within the -
Advanced Instructional System to identify performance ‘facilitating
strategies. The strategies should enable improyed learning perform-

ance and transfer of training to the job situation.
: & .

“e

1

This project has involved three basic steps: the identifi;;w
tion of potentially effective and traindble learning strategies, .
the development of methods for teaching these strategies to students,
and the assessment of the effectiveness of the strategies in the con-
text of academic-like tasks. ' R -

~ <" v . .

The identification of effective strategigs has bekn accomplished
using information gathered from a reviéw of the educational and
psychological research literatdre .dealing with strategies, and from
an analysis. of respofises to the specially developed Learning Strategy
}nvgntory'(see Dansereau, Long,'McDonald? & Actkinsomn, 1975.) The
results of \research with the Inventory indicated that students could
be profitably trained on four aspects of the learning prpcess: the
identification of important, unfamiliar, and diffficult material, the
application of t&chniques for thé comgtehension and retention of this
-identified materjal, the efficient retrieval of this information under
appropriategcircumstancea, and the effective coping with internal and

external distractions while these other -processes are being employed.

.. After these four areas of needed improvement were identified,
specific strategies relating to each of these aspects were extrapo-
lated from the educational and psychological literature. The process gf
applying techniques for enhanced comprehension and retention was
believed to be most critical, consequently three alternative compre-
hension and retention techniques or strategies were extrapolated

y,
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o (paraphrasing, question—answering, and the use of visual imagery)a.
- Methods for training the strategies related to the four aspects
of the learning pyocess were developed and cgmbined in an integrated
;Esptotypical training pragram. o . ) , Co,
7 . ’ . , ]
: As a basis for assessment of this program, three groups of students
were given the strategy tf&ining program; the only. differeng:ezﬁtyeen

" these groups was in the type of comprehension and retention nique
with which they were provided (paraphrase, question-answer,‘or iniages). .
A fourth group (control) did not receive training, but Was asked to - -y
respond to the dependent meashres. e '
- Results | | ) ] } 'av v', | :\ | . "
The results of this® study indicated._that the training program ~ (

dramatically -improved 10ng term tetentdon of academic-like material.

On one dependent measute, the. training groups performed at a level

that was approximately.é}/ higher than that of the control group.. =’
Minimal strategy training showed significant-results in long term )
retention, although no reliable differences were found in immediate =
\festing. L . < . . : o

R L
Conclusions - - . . o -
Analysis of the results kuggest that the maximum effectivess

of the connection-techniques was not achieved with the short fraining
program used. The paraphrase and imagery connection techniques train-
ing should be further refined while the question-answer technique _ :
‘.should be dropped from future consideration as, it d#d not show superior
results to the- other. two techniques in any_aspegt..

e

In summary, this pgéJect ha§|pr3ven to be very successful, an°
| effective strategy training program has been created, modified, " and
i : assesseﬁ. We feel thisﬁ;raining pregram i's sufficiently effective to |
5 warrant immediate imple entation. :
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A ‘.This,répotz dqcuments‘the‘developmént_ nd prelimi-

nary assessient pf a learning strategy trajning program.
Research was ‘ac€omplished under Project 1121, Advanced . -
Technology for. Air Force Tethnical Trainifig. :Dr. Marty
- R. Rockway was the Project Scientist, Dr{ Ge¥ard Deignan .
~was the Task Sciéntist uptil 1°June 1974, and Dr. :
Ronald Spangenberg was the Task Scientjst from 1 June
1974 to the present. .Research contained in this report
was conducted under the provisions oﬁ7Contract.Number '
F41609-74-C-0013 with Texas Christiagh University, .
Institute for the Study of Cognitivf Systems, Fort
Worth, Texas, 76129. Dr. Donald F. Dansereau was the .
Principal Investigatqr. THis regéarch is based upon "
work reported under the present;bontract F41609-74-C~
g * 0013 in AFHRL-TR-74-70, Learnfing’ Strategiés: . A Review
. ,-and Synthesis on the Current Literature, and upon - =~
previous work performed by the contractor.under Contract . )

< Number F41609-73~C-0023. This previous, work.resulted.
©, in the publication of AFHRL-TR-73-51(I), Factors . _
., Related to Developihg Instructional Information Sequences: -

Phase I, and AFHRL-TR-51(II), Factors Relating tb .the
Development of Optimal Instructional Information - .
‘Sequences. . - e : o : .
*\ S The contributions of knowledge and time made by o
numerous individuals in the local communities and .
academic environs impelled the development and successful N
. completion of Y#his research. . Cooperation of Dr. James
- Baerwaild, Psychology Department, University of Texas -
" at Arlington and Drs. Howard Clark and Larry Wisey, - 7
i Texas- Wesleyan Coilege~in recruitment of student subjects
was deeply appreciated. -The.excdllent combined’ :
coordination and cooperation of the Texas Chmistian .
University Psychology Department Faculty, Dr, Virginia ..
. Jarratt, #Harris School of Nursing, Dr. Jo JameS}'School
of Education, Dr. W: E. Tucker, Graduate Dean-Réligion!
and Dr. W. L. Reed, Dean of Undergraduate Religion ‘
in encouraging student participation played an important
. '.role in completing this training -program. Lo .
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INTRODUC‘I'ION | o ' )

In this sectlon of the report we will dlscuss the
» rationale of the resedrch program- by comparing teaching
versus ‘learning manipulations with regard to their .
educational 1mpact. FOllOWlng thlsédlscus51on, we w111
present a ‘brief overv1ew of the resgarch program.,

-

-*“*’." Teachlng Versus Learnlng ManApulatlons &

VA P

» Educational research and’ development efforts have
been diretted almost . exclusively at” the improvement of
teachangm Thrs relative neglect of the leag% ng . aspect-

. of education is probably unwarranted; - especially when

one considers the” importance of ameliorating. tha transfer
-of classroom knowledge and skllls to the JOb situation.

Attempts at seeklng rmproved teachlng methods w1th—

P

out' consideration of le %ner strategles ‘have been plagued .

with difficulties. Flrst, .there seems to be very' little
‘evidence for the dlffeneqtlal ,effectiveness of distinct.

. metkods of 1nstructlon:’/Dub1n & Taveggia- (1968), in ‘an
extensive review of. the ‘educational literature, concluded:

that there is no difference among very distinct college
teaching technlques.as measured by student performance
on final examinatiops. With regard to more specific

teaching manlpulatlons, Dansereau and others (1974). (a),

. for example, reviewed the literature related to the

effect of instructional Sequencing on compréhension and
retention. According to.their review, even comparisons
of random versus logical.sequences of programmed
learning material reflect llttle or no-dlfferences in
subsequent performance.

An eXclus1ve focus on teaching methods not only
has the potential of being virtually ineffective but_j_
also may lead to ihadvertent reinforcement of 1nappro-
priate and non-transferable learning strategies.” For ‘'
example, many approaches to teaching implicitly encourage
rote memorization, a strategy which may inhibit the
Integrﬁtlon of information with other parts of the

memory system. A lack of 1ntegratlon can severely limit

the facility with which such information is retrieved
in contexts different from the original learning
situation. Such a strategy could substantially retard
the transfer of knowledge to a jOb setting.

13
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. °Education;‘by not stressing learning strategies, may
discourage students from developing and exploring new-

" stratégies, and in so_dging limit the Students' aware- .
ness of their cognitive capabilities. 'This problem -

‘becomes critical when there is a mis-match betweén a ~—

learner's strategy and his capabilities.  Most of us
know individuals Who spend inordinate amounts of time
memorizing college or high school level materials and
are still barely "getting.by." Such an individual's
pergonal, .intellectual, and social develdpment must
.certainly suffer from the pressures created by this

" type of situation. ) - - . :

> ‘In summary, exclusive emphasis on teacHing methods

may lead to ineffective instructional manipulations, may .
force students to develop non-transferable and inefficient
strategies,*may limit a student's cognitive awareness, -
and may, consequently, extract a large-emotional toll . { \
from the student. Clearly, educators and-researchers
should.re-direct at least'some. of their efforts to the.
development and training of appropriate learning

. strategyskills. The experimental program to be

.%escribed in . this report is a step in this direetion. .

‘Before outlining the structure of the present

program, we will provide.a brief overview of the basis

“of’ learning strategy development. While the focus on
teaching methods stems directly from the behavioristic .
Ainfluences that pervaded-psychology up until the mid-

© 1950's, the potential for'improving learning arises .

'~ from ,the developments associated with cognitive psychology.

~ 'As .opposed ‘to behaviorism, the cognitive approach
emphasizes the role of .the organism's "covert" manipu-
lations - of the incoming stimuli in predicting responses.

- Since the early 1960's, the cognitive approach has a
replaced behaviorism as the dominant school of thought.
in experimental psychology. As .is usually the case,
applied research and development lags behind basic ¢
research. Presently there is a large amount of information

. available from basic cognitive studies that needs to be
translated  intp the educational domain. Much of this
information relates to learning strategies, 'when they are
defined as methods of selecting, storing, manipulating, -
managing, and outputting information. A previous report

(Dansereau and others, 1974) has- reviewed and synthesized
. B N,
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the recent developments ip'the é&ucational and psycho-=
logical literature potentially ‘related to the creation

and training ofseffective 1earning&§trafegies‘ This ( <
review and synthesis has provided a basis for the b
developinent of the research. s '

Structure of sthe Research Program
‘ . )

. The present project has iderntified potentially
effective learning strategies, developed methods of °
teachihg these strategies to students, and assessed .
the effectiveness of the strategy training using v
academic~like materials. The identification of

effective strategies was accomplished by using infor-

mation gathered fgom the previously cited literature
review and from an analysis of responses to an extensive
self-report inventory (Learning Strategy Inventory)..
This self-report inventory which is described in = °
Dansgreau and others, 1975, was designed to examine . o
potential strategies uncovered by ouy review of the e
regearch literature. e » A
f Following identification of poééntial strategies, i
considerable effort was devoted to developing methods v
of training students to utilize the identified strategies.
The first informal examinaticn of these training methods
took place in the context of a pilot study. Based on ™
the findings of .this pilot work, the training materdials
and procedures were, modified and extended. The resulting
training program was then assessed formally.

DEVELOPMENT OF THE STRATEGY TRAINING PROGRAM

In this' section of the report we will describe the '
strategies selected for training, the overall structure
of the training program, the stimulus materials for each
aspect. of the pragram, a brief review of the pilot study,-
and the revisions in ‘the 'stimuli angd procedures that ° -
resulted from this pilot work. : o

’ - Strategies Selected for Training

Persong required to learn material must be able to \g
identify the important, difficult, and unfgmiliar portion

of the material, apply techniques appropriate to the

comprehension and retention of this material, and subse-

AN
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-0 quently retrleve the material und@r appropriate clrcumm
’ stances. , Further, if these processes are to flow
efficiently, the ipdividual must be ‘able ko .cope with
internal and extermnal distractions (that is, he must be
- . able to concentrate). Reponses to the Learning Strategy
Inventory (see Dansereau and others, 1975) and-anecdotal
reports indicate that.students could benefit from train-
: - ing on all four of thegaspects mentioned above. Also,

. - the recemt literature : ted to strategies indicates
that effective techniqﬁg for dealing with these. aspects
of learning do exist. Therefore these four processes
were lncgrporated into a coherent, integrated strategy
training program. The components of which will now be

\elaborated. / :
1

- R

. Idéntification off Important, Difficult, and Unfamiliar
v Portions of the Material ° o,

v

Data from the Learning Strategy Inventory responses
* suggest that better students perceive themselves as
reading more flexibly, That is, the presumably alter
their reading rates depending on the importance,
dlfflculty, and familiarity of the material. In order
to read or study flex1bly, a student must first be able
to accurately judge the importance, - dlfflculty, and -
familiarity of the material with which he is dealing.
Accurate identification of those portions of academic
material that require more careful reading and/or
studying should lead to more effective use ofrgtudy
time. To aid the student in making these deeisions,
+ a set of instructions and experiences on producing and
uslng "understanding” ratings were developed for use
s in the training program.

Carroll (1966), Danks (1969), and Schwartz, Sparkman,
& Deese (1970) have used- “comprehenslblllty" or “under-
standing" ratings in a variety of approaches to readlng
regearch. It can be concluded from these studies that
the subject-produced. "understanding" ratings are highly
related to reading rates;-readability as measured by
word and- sentence counts, and cciprehension as measured
by standard reading tests. It would seem then that
giving students experience in ing their “comprehen-
sibility" or "understandihg" of small segments of text
would assist them in deciding which material rquires

¥
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further reading qt studjingi‘ A nine péint self-report
scale reflecting both degree”of understanding and
. anticipated degree of future recall was developed for -
this purpose. . v

Techniques Appropriatekég'the'CShgreheﬁsion‘and Retention
. . —

of Information o

H )

‘Fhe Learning Strategy Inventory results’ indicated.
-that students, especially poorer students, often bypass
&or femorize material that they have difficulty under-
°.! gtanding. One reason for this ineffective approach to
learning may be the.Jagk of effective stratedgies in the
studentg' repgertoires. °‘If so, -training students to use
~appropriate 1 rning techniqués should improve academic
performance. : is .aspect of the training:process has
formed the cornexﬁtone of. our training program.

. N )

AN Lo .2
S Difficulties in comprehension and retention of

-

_ acadeniic material. probably -stem from at,least twe sources.
. First, many students, tend, to receive information '

' 4passively and consequently do not actively integrate it
into their existing cognitive structures (this integra-
tion process is surely a prerequisite for "true" .
understanding). Second, many stydents apparently do "
not attempt to produce multiple memory representations
(that is, encodings) of the same material in order to
enhance retrieval (especially in contexts that differ
from the original learning situation). If these suppo-
sitions are correct it seems reasonable to train.students

to actively encode information (that is, put it in*a.

N
&

form that is compatible with their memory systems) \
after a segment of material has been listened to or
read. ' ' ~ . :

The active integration of infoimation into an.
ihdividual's cognitive structure has been considered
in the basic educational and psychological research
literature under the rubric of mathemagenic behavior.
The mathemagen%ﬁ concept was created py Rothkopf
(1966) and is Yiterally interpreted as behaviors '’ .:
which gfve birth to learning. The research that has*

+ been done. in this area has provided a basis for Voo A
developing the comprehension and retention.techniques.

v ' g ) ) = A




used in the present program. Also contributing tp the
~development of these techniques has been research. r
resulting from recent emphasis in cognitive psychology
. on memory encoding (see Melton & Martin, 1972, for a
sampling of this work). The most direct contributions

of this area have come from research on mnemonics (for
example, Bower, 1973) and vishal imagery (for-example, .
Paivio, 1971). Both of these bodies of research support
the notion that multiple encodings are more effective

for subsequent retrieval than single enéocings.' 0

Three techniques werewdeveloped for the enhancement
of comprehension and retention: the question~answex
connection techhique, the paraphrase connection technique,
and the imagery connectio chnigue. Each ‘of these
three techniques and their associated tralnlng procedures

- will be discussed separately. ‘ .t .

_— - ' %
The .question-answer. connection teghnigue. This .
technique evolves directly froém studles assessihg the &

- mathemdgenic utility of quegtions inserted before,” after,
- or within textual material. .-A large number of investi-
gations (for example, Frase, 1968; Hérshberger & Terry,
1964; Rothkopf & Bisbicos, 1967) have shown that.if
students are glven a chance to review experlmenter-
generated questlo 1s it seems to facilitate chprehen31on
.and retention, and that this- enhancement is greater when
questions are placed after the material to Vhlch they
refer. Further, d#fferent types of questions apparently
can have different effects:  "high level" analysis and
evaluat10n<questlons seem to prompt more thorough study
and cognitive reorgdnization, whlle factual questions
influence ongy attentjon to fa (Hunkins, 1968). To
date, research om t e issues s dealt exclus1vely
with experimenter-g rated questions (primarily a teaching
manipulation). Why“not train students to generate and
answer their own "high. level" questions after short
segments of text (primarily a learnlng man1pulation)°

do just that.

@

)
‘The follow1ng steps for question-answer connectlon

trainipng were employed in the pilot study (subsequent
modifications of these steps were made for the formal °
assessment study,’ see "Modifjcations of the Training
Program for the Formal Study" section.

v . \ , &
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One aspect of the present tra1n1ng program is designed to

.
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1. The subject was made aware - of the- general
nature of the question-answer technique, and the priox.

research supporting- the effectiveness of . thls technlque.,

2. To familiarize the student with the types
questlons and answers we felt would be effective, h
wds given ‘experience-.in determining which parts of an

-experimenter-generated question and answer corresponded

to the portions of a paragraph -from which the question
and answer was constructed. Further, to»give the
student a framework for comstructing his own questions

.and answers, he was exposed to a number of models of

step-by-step constructions ofs questions and answers
produced by the exper1menters.~‘ .

’ 3. "The student then went through adserles of -
trials in which he read @ paragraph, cregted his own °

idea of the paragraph, and then chlecked/ his guestion
and answer against one generated -by the} experimenters
as-an example f a correct application’ u§bthe questhon-
answer connec technlque. A large n er of .

.question and answer, which presumably captured the irln

- unrelated paragraphs varying in contemt and qomprehens1~
bility were used in this exercise..

4. In the next phase, the student encohntered égo

'related paragraphs in succession. He was requlred to

form a question and answer to the first paragraph, and

where possible;: expand and modify that questlo and

answer to include the material presented in the second
paragraph. This practlce on developlng more complex

‘and inclusive questions and answers: wa .again supported
‘by éxperlmenter-generated feedback.-

/L,f_5. In this section of the progr theistude t

was again required to expand and modify questlons and

answers to include later-material. Rather than j st\é\‘
hase

" pairs of related paragraphs the material in this

consisted of multl—paraggaph articles extracted "‘ffom
Scientific American. This takk. presumably most closely

-academic situations.

approximated tasks facing the student in real—woﬂld

]
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The paraphrase connection techniqua. The develop~
ment of this techhique is supported by the research of
Bauman & Glass (1969), Gay (1971), and Ausubel & . : |
Youseff (1965). Their findings indicate that experi- o

) menter gene€rated summary-like reviews and organizers |
" enhance comprehension and retention., Again, analogous 5
to our extrapolations from the questioning research, the
notion pursued in the present program was the trainin
- of students-to produce their own summaries" in the form
of paraphrases. The training steps involved with the .
paraphrase connection technique are directly analogous
to those described’/in conjunction with the question
. and answer technique. 1In fact, the same stimulus material
- was used in both cases. . ' i e ‘

[ ~ . - The imagery connection technique. Paivio (1969, -
1971) and many others have reported that concrete verbal
material and/or insgructions to form visual images lead
ta better performance' (when compargg with appropriate
" control groups) in tasks using serial lists, paired
associates,. and sentences. One of the next steps in . o
. determining the potential of imagery for enhancement’
R - of the academic learning process would be the extension .
: of the "instruttions to image" résearch into the domain . (
of prose material beyond the level of the sentence. To ‘
: make this step, extensive- training, not merely inst:nef%§7 ¥
s - tions to image, is probably required. The gspect of . <*.4

the present research prograg under discussi®n has been
designed& to do this. Again, the steps in training ar )
~directly analogous to those outlined in the discussiéﬁ'
-of the question and answer technique, and the stimulfs
" materials used are identical. The only difference is v
.thatiaftgr reading a. paragraph the student is asked
. to draw or verbally describe the visual image hé has ‘
created to capture the main ideas of the materiil.
Feedback occurs in the form of experimenter-generated
drawings. . ° . ‘
The three technjques discussed: question-answer, |,
: paraphrase, and imagery, comprise our attempts at -
L improving' the second phase of the learping process:
3 ~ 'comprehension and retention of the jidentified material.
' For'the purposes of the pilot and formal studies theseé
B techniques were taught separately to different groups ‘of
<: * students and the resulting performances were compared.
o~ Howevér, ip is.probably true that these techniques are .

'y . . ) ’ L) « N 2
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dlfferentlally effectlve dependlng on the type of material

the student is-dealing with (concrete material mdy be

most ea51ly dealt with by the imagery techmnique, etc.). , '
Thus, in future work,‘'a student should probably' be traihed

in all three techniques and given guidelines on- when to

-amploy them. Further information on this issue will be
presented in the discussion of the results of the formal

assessment study. .

- .
Technlques Approprlate to the Retr1eval of Stored T
Information ~ .

A . N .
5 . . . .

- The th1rd phase of the learnlng process that we*
have identified as requiring. improvement is ‘that of -t 4
retrieval. ' Subjective reports from students and - ‘
studies ‘demonstrating "tip of the tongue" behavior
(Brown & ‘McNeill,19%6); and "feéling of knowing)
(Hart, 1965) 1nd1cate that stored items are frequently
-available, but, at least temporarily, not accessible.
-When an individ8ual encounters such a sy&uatlon he may
give up, randomly search, or attempt to execute.a
systematlc retrieval strategy. It appears that students
"often opt for the first two alternatives rather <than
the third. This‘is unfortunate in that systematlc»
attempts at retrleval often leag to ccess. Iindsay &
Norman (1972) give a brief example o qw this approach
works. In response to the query: “What were- you doing
on Monday afternoon Ain the third week of September two C
years ago?", Llndsayp& Norman' s imaginary subject
gradually homes in on the answer by breaking the query
down into a ratlonal sequence of subquestlons that prove
answerable by various mixtures of actual memories and
loglcal reconstructions -of what must have been ("Third
week’ in September. - thatf's just after summer, - that would
be the fall term...I think I ‘had chem1stry lab on Mondays...
I remember he started off with the atomic table.:.,etc.").

[4

~It was felt that studéffi could beneflt from

instruction on how to undertake a systematic¢ retrieval

° and from experience in actually using such an approach

in retr1ev1ng information that was pot immediately
accessible. Therefo;e, a portion of the training program
was designed tq;serve these purposes. The 1nstruct10n

on retrieval strategies consisted of discussions on
wheﬁbto attempt ~getrieval, what types of cues or connec-" iy
tio could be effectlvely used in retrieval (both

16
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incia%ntal and organizational cues were described) , .and
what steps should, be taken ‘during getrieval activity.
This last category con51sted‘of a description of the
follow1ng six steps.

1., When faced with information that is not
immediately accessible try to think of other information
which. is loglcally or 1nc1dentally connected to the
target 1nformat10n._ s : '
~ 2.. On the basis of how much connected 1nformat10n
-you can think of, and your géneral feelings about -
{ whether you know the target material, make a decision
as to whether to attempt retrieval or not. ’

-

3. If you are going to attempt retrleval, use

the connected 1nf%rmatlen to form subquestions which - f-

. seem reasonable to you. .‘“ R .
v 4. 'As'YOu answer some of the subquestions, use
this ° information, if necessary, to develop new sub-
3quest10ns.
’ 5. Continue the above step until you either find
the information or feel that you are running out of new
leads, in which case it may be time to stop.
: AN
6. After a vigorous, but unsuccessfufi effort to
. retrieve a piece of information, it is often useful to -
go on to something else and return to the effort later.
_ \ ) N
The entire discussion-of retrleval was laced with
gxgmpies*aﬁd anecdotes fg order to make the information
concrete. Since retrieval training came prior to
training on.the three connection technigques, frequent
efforts were made.to communicate to the students that
\retyleval could be facilitated by making certain that .
a large gumber of connections were attached to the
material during learning. This hopefully set the
stage for the subsequent portions of the training
program. . :

17
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o 'Following the. presentation of strategy informatidn,
students. were  then asked to try to retrieve’ information
on questions that presumably would be difficult to access

. (for example, "When'did the Cuban missle crisis occur?").

The student was asked to follow the prbcedures we had X
outlined and write down hig thoughts.during retrieval.

.After his attempt he was’ given the verbal protoeol of an

imaginary student attempting the same retrieval in order
for him to see.at least one systematic path to the target
information. Three such experiences were included in

.the pilot work“and four in the formal study. . : '

C -

Experience in CoEing,wiéh Diétractions During Learning
\ Y . 3 . - ’ .
. The last phase of the.learning process that we will

deal with is really a meta-phase in that ‘it contributes

=y

" to or detracts from effectiveness of the .other three

phasesi Responses to the Learning Strgtegy Inventory
indicated that poorer students have substantial diffi-
culties concentrating on acadeimic materials. Perhaps
these students; and many "good" students in addition,
have not had tgg opportunity for ‘coping effectively with
distractions. uring actual studying they .may be too
goal oriented for such \dewglopment to take place. It

is hypothesized that subjecting students to .gradually
increasing external distraction while they are attempting
to comprehend and retrieve academic materials_ may. assist
them in developing strategies for blocking out, such
distractions. Further, it is§ suggested that such
strategies may be generalizable to internally produced

~distractions.

.
4

Three levels of auditorily presented distractions
(loudness was maintained within the bounds of normal
speech) increasing in variety and interest value were
successively’ impesed on students reading academic
materidl (two Scientific American passages of 1,000
and '500 words per distraction conditjon in the pilot

study) . Since this experience occurred following the. .

0

training on' the three connection techniques (question-
answer, iqagery, and paraphrase), the students had the

_ opportunity to practice their newly ‘acquired skills in

the context of a distraction task. It was expected
that the active processing involved in forming
connections would aid concentration (as'oppoFed to -
typical passive reading strategies) and would, there-

r)
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PRI N : cer . o ‘
. The Pilot Study - AR

fore, furthbr demonstrate to the stydent the

-
et

T n informal pilot study was ¢6hdncted to “assess
-the procedures, instructions, stimuli, and dependent -
meagures ;developed in cofjunction with the strategy .

training program. A substantigl amount of informa- ‘:.

tion relevant to potential program modifications

. was gained from"this study. In 'general, the overall ° .

redction to strategy .trainings was very favorable and
the criticisms raised were constructive.. A brief
description of the major modifications that were =
Aifstituted prior to the formal study will be presented
in the next .section.- L, L .

’

_Modifibatioﬁs of thewrrainiﬂggprogram" e T
. : E) : R

)foftthe‘Fbrmal Study . '

.o

~ .

. - The following changes were implemented on the
- basis of the findings of the‘pilo&,experimentatiop%
- . A . N T s

Géneral - e T

, The training. sessjons were‘shgrténed and resequenced
to avoid differential degrees of fatigue and proactive:
inhibition. Also, the continuity of the instructions .
was improved (greater expression of‘relations@ipsf '
between parts of the program resulted from this smoothing)
and more attention to motivating factors was provided. °

Cbnnébtion Technigue Training - =~ .. oy

~ The students in the pilot study felt that cohnection
technique training was somewhat ambiguous and was not s
reaching its potential level of effectiveness. Therefore,
much effort went into.revising the instructions and -
~stimulus materials for this part of the program.. Generally,
these revisions:involved emphasizing the creation of
unusual or ‘bizarre connections and the creation of-
shorthand connections. The first direction was based

on the results of the experimental literature on .

mnemonic devices showing the facilitating effects of
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- blzarreness (Persensky & Senter, 1970) and the assump- o
' \fion that forming ugusual connections would, be mqre
: enjoyable hence more” motivating-than the creation of .
- ¢, standard connections. The.second direction was ‘based T T
- ~ on the reactipns of p;lot subjects indicating that ! s
4. ‘they felt the det of fully writing out the ccggnectléﬂ‘z
T wowas far too time consuming. Finally, a.third modifica~ .
**tion approach involved greater emphasis on the ‘ s N
. format;on\of’ cumulative connections... The results of . =~ . w
. these modifications will be described morevthoroughly S
v /. in the ‘method, sectlon of. the Formal study. _ e
. » rd

- ) . . , . - .
. Concentratios Experlence ! A . ~;2 » .
o . .. .

Post—treatment ratlngs of the dlstract 111ty . o ,
of the tapes: used\gurlng thé concentratlon experience S \
Ve 1ndmpated that our a Erlorﬂ ordering of the distractions y
& was not entirely accurate. A replacement tape was
created for one of the tapaes in order to bring the
i orderlng ‘of distractions in line ‘with; the subjective
experiences_ of the pilot subjects. In addition, it.
was decided tp increase the volume on each of the . ,
tapes thregé times durlng the course of thear use’ R
- (again, the volume was kept within the .bounds of normal )
: s speech). . This volume increase was done to add even
« further gfadatlbns'to the levels of distraction- J.n&Q
. order to provide the student with éven greater o -
tunities for,adaptation. Finally, the time constraintg
'1mposed on the formal study forced the concentration
experlence to bevreduced to‘one 1,000 word passage per

d1stract10n condltlon‘_ s
Training Assessment Tests oL °
. . The Tnalnlng Assessment Test was expanded from g

three to four.1l,000 word passages. The fourth one was
presented under moderate auditory distraction. ‘Again,
after reading all four pagsages the students were

given 20 questions per passage- (80 total questlons)
&

Individual Difference Measures s

In the formal study a relatlvely large number of
subjects per condition were included in the experiment
(apprgxlmately 22-25) in order to allow for the assess- _
ment of 'individual differences in respons1veness to .

s
iy
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- the strgtegy‘traiﬁihg. A-.self-report Imagery Scale - . .°
. _ * (Dansereau, 1969), the Delta Vocabulaty test (Deignan, : ! -
o~ - 1973) and Rotter's Interpal-External (Rotter, 196%)

W + ,.scale were administered to the "subjects to provide a
basis fo% such an_ analysis. .M . S

THE FORMAL ASSESSMENT STUDY 4. -
.- ' ’ Théﬁputpbses«of the fbrmgl study were as_follows.

: o : 4 .
- éél. To determine if exposure to the protypical  °
strategy training program would result in better , .
comprehension and retention of academic-like materials '
than that accomplished. by 'a no-treatment control group,

k 2. To determime if there would be differences' in
o -performance associate with the utilization of ‘the
- three different connfectiongtechniques (question-answer,

*~ [+ 'paraphrase, and imag&ty). "

. ' - 3. ‘To determine' the:impact of individual differ-
C ences’on training.program effectiveness.. . Y, . , -

- Although many educators and researchers have ;

N , expressed the desirability of study skills training °

N counses, very few, formal evaluations of the effectiveness °

o : - of such courses have been undgertaken. Briggs, Tosig & \\*,

Morely (1971) found that study skill training 1led to

significantly higher grade point average (than a

no-treatment control group) on the part of a group of

"high risk" llege students. Brown and others.

(1971) and Haslam & Brown (1968) found that Brown

& Holtzman Survey ,of Study Habits and Attitudes scores

increased as.a funétion -of participation in a -study

skills training program.

’

The impact of these few notable exceptions is ,
limited for a number of reasons. The context of these .
courses has usually been restricted to standard .study
techniques such as the SQ3R method (Robinson, 1946).
o These techniques are not derived from basic empirical
findings. They focus on one  phase of the learning
process, and they do not offer optional paths for -
students differing in cognitive ability and style.
‘The present prototype training program offers potential
- remediation of all the“above mentioned deficiencies.

. ’
' : =y
. 4 >
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* _ Due to the paucity of prior research in this area’
. no formal hypotheses were developed. It was expected,
however, that the treatment groups would perform
better than the control group; especially on measures
of long term retention. There were, however, ho a
priori expectations of the ordering of. performance
between the three. connection technique treatment groups.
All three techniques were derived from effective mani-
pulations suggested by basic research, and no previous
formal comparisons between the techniques have been .
published. In any casé, it was anticipated that the
effectiveness of these treatments wguld interact-with

_the individual difference measures.

>

Method N
.One hundred undergraduates at Texas Christian ‘-

© University were recruited from General Psychology classes

and the Harris School of Nursing to serve as subjects

in this experiment. The students were given experimental -
participation credit and were paid a fixed fee of $8.00
each for their service. . IR " '

~  The subjects were randomly assigned to one of four
groups ' (25 subjects per -group). Three of these groups
were given the training experiences describéd. previously.
The only difference between these three groups was in
their connection technique training. One group received
the question-answer technique, another the paraphrase
technique, and the third the imagery technique. The -
fourth group, the no-treatment control .gxoup, was given
no formal training except that necessary to allow them
to complete the dependent measures.. Three nembers of
the control group did not complete all of the required

. -dependent measures,. so, members of each of the three

treatment .groups were dropped randomly for balancing.

The three treatment groups were trained and tested
itn four sessions. The first session lasted approximately
2 hours and 30 minutes, the second session 2 hours and
10 minuteg,; the third session 2 hours and the fourth
session 50 minutes . (a total of approximately 7 hours
and 30 minutes). The control group's participation was
limited to three sessions lasting 35 minutes, 2 hours,
and 40 minutes, respectively (a total of approximately
3 hours and 15 minutes). _ ’ S

1
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~The content and sequence of steps involved in
administering the training and testing components of
- the 'program té the three treatment groups are illus=-
" trated in Figure 1. These stepd can be described ,
briefly as follows. =~ ., ' ' Co :

1. A general introduction to'the nature of the
training program and the purposes of the -study was S
presented (3 minutes). - . '

. B ; Co T, ' o ' .

- 2. "The Delta Vocabulary test was administered = p
(10 minutes, see Deignan, 1973). e, A

| 3;}fIhstfhction'and’praétice'on making "under-
' standingﬁ-iudgmizts was- provided (20 minutes) see
. -Dansereau, 1974 oo , o :

“©

, ‘,4.- The students;were»then'given thThing on“when
. and how to systematically retrieve temporarily inacces--
- sible material from' memory (45 minutes’ sée Dansereau,
1974). o T S ' - o

: e = : R ] '
5.  The three treatment groups. were separated for

\

V.inStruction‘on their connection techniques. The groups.

were  treated as identically as possible; each was given

exactly the game sequence gf training steps. ‘These

'Steps consisted of: (a) = an introduction to the connection

”Ltgchnique, (b) experience in relating parts of an

- -experimenter generated connection to the original material'

. £xrom whence it came, (c) experience in following the
step-by-steP7éonstructiong of -experimenter generated
‘connections, (d) experience in forming connections to

- independent paragraphs with experimegter developed .,
-conhections serving as, feedback, (e)“ instructions on o
forming Memorable (unusual and bizarre) connections,
(f) = experience in forming memorable connections to ,

:

B \ ﬂ

lDanSereaﬁ;'D¢‘f.' “Understénaing Material" -

a

Y

 Uhpublished experimental papers, Institute.for the Séudy ’

of Gognitive Systems (ISCS), Texas Christian Univerdity,
1974. C B R '
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indecpendent paragraphs (training to this point lasted
about 60 minutes and-marked the end of the first
experimental session), (9) instructions on forming °
cumulative connections, (h) expericnce oa forming
memorable, cumulative connectionu to pairs of related
paragraphep (i) instructions on formlng “"shorthand”

or” abbreviated connections, (j) expericnce in )
forming memorable, cumulative, shorthand connectioﬁ%

. to pairs of related paragraphs, (k) instsuctions on - P

when to use the connections technique (based on the

underutandlng" rating), and (1) . experiencg in forming
memorgble, cumulative, shorthand connections to‘a series‘
of related paragraphs (1,000 word Scientific American -
article segments) while making decisions concerning ’
when the technique should be employed. The total time

for the comnnettion training was approximately 2 hours

and 15 minutes (see. Dansereau et al, 1975 for a presen-. .
tation of the\etlnulus and teetlng materlal ueed in

thlS training). ’ \

- iy '

6. Follow1ng connectlon tralnlng, the three

- treatment ‘groups were brought together for the' remainder

of the program.. ‘They wera nexly. given concentzation \
experience in which they wered ihstructed to rdad, rate
understan&ing), and apply their coniéction technique

to material in three 1,000 word passages (12 minutes

per passage was allowed). This proce351ng was accom-
panied by taped auditory distractions 1ncrea51ng in

volume, interest value, and variability. Nine levels

of distractiong were presented: each of three tdpes
varying in interest valme and variapility weré

presented at. three different volumes. After completlng

all three passages, the subgects were given a 45 1tem

test .composed of True-False, multiple-choice, £ill in

the blank, and short answer questlons. The total time,
involved in the concentration experience was approx1mately
55 minutes and marked the end of the second experimental
session (see Dansereau, 19742). . . s

b 7. The subjects were then required to read four,

1,000 word training assessment passages while making

Unpublished experimenta

' i .
P . - <

2Dajnsereau, D. F. L;pncentrat n Experlence"
p

apers, ISCS, Texas Christian
University, 1974. i
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undepotanding ratings and, where applicable, applying

 their conncction techrigue (13-minutes pexr passage was

" allowed). The last of these passdges wag accompanied

Cby a moderately distracting tape (volume was not

. varied). Total time provi@eg was.apprQ%imaté&y 60
ninutes (gee Dansexrcau, 19747) : ’ -

7

8. After reading the four passages, the subjects
responded to Rotter's Internal-External Scale (10 -
minutes) and a self-rgport Imagery Scale (10 minutes).
Sce Dansereaun, 1969, Deignan, 1973, anhd Rotter, 1966 -
for copies of these scaleS. " T |

. 9. The stbjects were then given an 80-item test
(multipleé choice, true-faise,.fill in the blank, and
short answer questions) over the four pagsages. read in, ’
.Step® 7 (35 minutes were rovided), see Dansereau, 19744.
This marked-the end of the third experimental sessiona’

10, -Five days after the %h%rd session, the‘subjécts o
waere given a set of essay questions over the four passages

read in Step 7 (40 minutes), See Dansereau, 1974° for
- a presentation of the test itens. : o

11. They were then asked tec+fill out an anonymous
questionnaire (only their connection technique group
affiliation was identified) reflecting their ‘opinions
on aspects of the training program (15 minutes). .  This
ended the fourth and final experimental session (see
Appendix A). c o s
- The Control grgup was given appropriately modified

versions Qf Sgepg 1, 2, 3, 7,.8, 9, and 10. puring
reading the control subjects were required to make
"Understanding" ratings. Also, the prodessing.times

~alloyed were the same for all four groups. . -
3pansereau, D. F. "Concentration Experiences” .

Unpublished experimental pgpers,‘ISCS,‘TeXas Christian
University, 1974.. o S _

4pansereau, D. F. "Training Assessment: Passages
andjTest“ op. cit. o S

NG . ) : .
~ Spansereau, D. F., "Post Assessment. Test" op. cit.
. ‘ -
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Resultg ég the Formal Study . . . . 'w/

The analyses presented in.this section will be l
divided into four subcategorigs: those dealing with
the understanding ratings, the comprehension and
retention ingasures, the post~training questionnaire
.results, and the individual difference mieasures. For .
convenience~the means and standard deviations of all '
dependent measures for each. of the' four groups are
presented’ in Appendix B. : ' /

The Understanding Ratings

All subjects were required, to make approximately -°

5 understanding ratings (on a 1-9- scale) per passage.

To provide a pbasis for .analyziny these ratings, the 5

judgments were averaged to arrive at a mean understanding-
rating for each passage. These mean passage ratings were %

~ then correlated with scores on the corresponding passage
tests for each of the four groups separately. "Subsequently, ~
crude averages of the correlations relating to a . particular
aspect of the program (that is, concentration experience

- and training assessment) were calculated. These ‘
experience are presented in Table I. As can:be scen, the

~correlations presented in Table '1 are relatively low
(only three of the eleven are significant at the ..05
level). This is somewhat surprising in thatsprior '

- research has indicated a relatively strong.relationship
between self reports of understanding and comprehension
test scores. "However, this discrepancy is perhaps due ™ =

- to the fact that prior work has looked at understanding s

" ratings within the same subject, not between subjects =
as is represented in Table 1. Naturally, due to- -
individual differences in use of the rating scale; you S
would expect lower correlations when they are based on

N %coggelations along with-those for the "understanding" s

between subject data. ' Also, the groups receiving
strategy training used their understanding ratings as a
basis- for deciding when to apply the connection. technique.
This usage probably biased the ratings to some degree and
consequently lowered the correlations.’ :

These factors, in addition to the lack of observed
- ydifferences between the group understanding rating means,
negated the use of the understanding ratings as a
sensitive supplementary measure of comprehension. -
Consequently, no further analyses of these ratings were
»conductedt‘ : : :

£ 27
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CTABLE 1 I

= Crude Averagé Correlations Between Passage Scores.
~and Their Associated Mean Understanding Ratings**

.

@

‘Groups’ ' "ynderstanding" Concentration -Training

' : Experience’ Experience Assessment

. . (4 passages) (3 passages) ~ (4 passages)
Paraphrase A . o .42% . . .16 ’ “18
Imagery o L46% a7 T .24
Question-Ansyer .13 T .34% . .24
Control . ; 21 -— " 28
* 'Indicates p< .05 ; T : s .

** The entries in this tabie'are the' average of the paséage_coifelafions;
each correlation is based on 22 data points. s <

. The Comprehension and Retention Measures.

7 The sdoring of all of the paséagéftesté was done
in a "blind" fashion (that is, experimental group.

“affiliation was not available to the scorer) using

highly structured scoring keys. A total score,
calculated for each subject on each test, served as, the
basic dependent measure. s , .
. ( " . N
A two way Analysis of Variance with repeated (
neasures on the "passage" factor was used to analyze .

%

groups (question-answer, paraphrase, and imagery; the
cofitrol group did not receive the conc¢entration .
experience) served as levels of one factor, while the
three passages read under different’levels of dis-
traction served levels of the other (the means tested
by the/ analysis’ presented in Table 2). The
results ‘of the Analysis of Variance indicated that the

- effect due to, the passage factor was significant ‘1
(F=29.0 (2,132 d.f.), p<.001), and that the "groups"'

effect and the interaction effect were not (the F \
ratios were both slightly less than 1). }

The effect due to passages is riot Qf any real k
interest since distraction level and passage content *
are confounded. It was included in the analysis 1
primarily to determine if there was an interaction h

. \ . . .o .
28

the data resulting from the "concentration experience" -~ 1




"between groups and passages. Therefore, no past hoc

testxng of the passage. factor, was conducted.
AN

~

Q

- oo mamme 2

L Mean Concentration Passage Test\Scores'
‘ . for the Three Treatmené Graups

~

' '1; ,"' Concentratlon Passages - e
' Groups . Low : Med:.um o nghv K - Total® |
. © ‘Distraction Distraction bistraction — °
e “-Paraphrase . ,1 - 10.77 - 7.37 '9§54'v, . 27.68 -
[ _A.Connectlon e T
' Imagery  10.42 . 7.29° . 9.21 . . 26.92
g'annection,_ T - o . 1-v ‘ f
:; | Questxéh—hnsWer - 9.23';~‘~..7,06. '§;P8 o 25,27
‘ Caneetlon ' o ‘ ’ T Lo

L A second two way Analy51s 6f Variance w1th repeated'
w - measures on the "passage factor was used’ to analyze the -
© 7. data resulting from the "training asgessment ¥  The
. four groups (questlonvanSWer, paraphrase, 1haaery, and - -

control) served as the levels of one factoz7 while the = .

- four trajning assessment passages ‘served ‘as the levels

of ‘the other (the means tested by the analysis are

.- presented in Table 3). The results of tHe Analysis of

Variance indicated’ that’ thefeﬁfect due ? ‘the passage
, factor was significant (¥=60.7 (3,276 d.£:), p<.001)
and that the "groups" and interaction ¢ffects were not.
Again, the passage factor was included mainly for its
potential contribution to an interaction éffect and was
) therefore not subjected to furtherfanaly31s.

r * l‘ﬁ\ o ¢ -

5

A . -ow . %]

r;\?‘
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TABLE 3

‘Mean Tralnlng Assessment Passage Test Scores
for the Four Experlmental Groups .

R o | Tralnlng Assessment Paﬁsages* S

érouPS"" - N ; _ Total '
Ky _Paraphrase . 13.92 ;311.65' ilO,ZEJ 9.20  ¢45.06
. Imagery - 13.15 11.33 .9.56  9.46  43.50,
. T N : T T . -
""" Question-Answer . 12,71 - 11.52° 9.65 " 8.79  42.67
| comtrol . - ,12.45 9.91 - 8,76  7.82  38:94 |
*x p<.00l - 7 S

a ‘ : Do A T
A one way\Analy51s of Varlance was conaucted for the
four groups on the post-training assessment test scores
. {the means for- this analysis are’ represented in Table 4).
mhe effect of groups was significant’ (F=3.8 (3,84 d.f. ),
- p <.025), A Tukey's multlple comparison test 1nd1cated ‘ :
" That the control group differed significantly from the . = . -
rmagery and paraphrase groups, at the, .05 level, while .-
all: other'comparlsons between means were non—81gn1f1cant.
As can be seen in Table 4, the paraphrase .and imdgery
"groups (and to a somewhat lesser extent, the question=- ¢
answer group) had substantially higher levels of mean
pexrformance than did the control group .{over 55% greater
performance .in the case of the paraphrase group). This -
finding indicates. that:the strategy tralnlng program had :
a very strong positive effect on the lopger term
retention of academlc-ﬂhke materials.’ Of course, a.
"placebo effect" explanation for this finding is possible,
+but can be substantially discounted in- light df the lack
of significant differences in the training assessment
Analysls of Variance. One would have to ask why & : L
placebo effect” dldn t show up on ‘these measures also.

2
o [N

4
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: The main reaspn. for considération of a."placebo“
.- explanation is the’ lack 'of significant differences

. between the three training groups across the three : P
. Analyses of Variance. But, althnough non-51gn1f1cant& '
the differences betweeh the mean levels of ‘performance .

-~ for the. three groups are- highly consistent, in all cases s
\paraphrase, imagery, question-answdr (see Tables 2,3, and 4).
Pernaﬁs if our depende§t measures were more sensitive,
these consistent dlfferences would reach significance:

Further support for the- ‘existence of actual training
rela ed differences between these groups is prov1ded .
by analy51s of the post~training questlonnalre. S
: P N . .
e T T , TABLE 4
| " Mean Post-Training Assessment Scores '

! ‘fffor the Four Experimental Groups

- Groups - Means Test Scores
Paraphrase .- 28.42 ‘ .
\ L. . Coy | . i\‘ DL ‘.. . .
‘ | Imagery 27.23 - : J

Question-Answer 25.56 - o

PR - control 18.29

v 3 TN .

‘ ' The Post-Training Questionnaire 2

[ . _ . o

‘ All subjects receiving strategy training anony- v
mously completed the questlornalre exhibited in _—

. Apﬂ%ndlx A (the only identification they placed on

the questionnaire was their group affili#tion:
paraphrase, questlon—answer, or 1magerj) In order to
facilltate the extraction of information from this ., -
instrument, the responses to queslions 4, 5, 6, 7, 8,
and 14 were collapsed for each of the three groups:as
a measure of the general perceived value of the
connection technique. Questions 1, 2, 3, and 13 were

i
o -
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collapsed to form a measure of the perceived utility of
‘the connection techniques during distraction.,fFinally,

'qgestlons 9, 10, and 11 were collapsed to form. a

- measure of perceived effectiveness of the retrieval
- training. The categories of responses: for ‘each of the

zbove measures were dichotomized 1nto,pOSitive (very

- much so and somewhat) and negative (very. little and

not at all) responses. - The number of responses in each

- of the ‘categories for each measure arée presented in

Tables 5, 6, 740

TABLE 5

Frequencies Wlth Which IﬂdiViduals in'ﬁg ,Training Groups

Perceived the General Value of Theﬁr Connectlon
Techniques as Positive or NggatiVe *

. -
[ .
. " =
- ) '

] Group . Positive_ Negatiye
. . - B . _
s Paraphrase\ | ., 121 - 29
- Imagery -xf_ k _lOl 40 ._**
éuestion-Answer ‘ 82 v 67 -

Yok AL differences of significance at the 001 level

o

TABLE 6 : - o i
o
Frequen01es With Which’ IndiV1duals in the Tralnlng Groups
Percelved Their Concentration as .
P051tlve or Negative While Using:

the Connection Techniques *

PN

Group Positive  Nedative |
paraéhrase" . s0 - 50 . - ' )
Imagery ; ' .27 ;i' 67 ™

: Questlon-Answé& 24 %p' 72
L | E

_ ) N ’ N :’ L
* A1l differences of significance at the .00l level

oy

;\




- 'F :, TABLE-W'

Frequencxes Wlth ‘Which Ind;vmduals°
.+~ in the Training Groups -~ = . e
e+ . . ... . Perceived the V lue of the I
: ,' Retrleval Tralnmng as Pos;tlve oxr Negat1Ve

B - Group J'-':‘Posltlve ; rNegat1Ve .
%" hPétaﬁhrase'- - . ..66 w_}'mf 9
'imagety, - o | 56 ;_5  h 'iG»‘
- vduesﬁiehQAnswer- 'f7 58 | - .16-s

Pearson Ch1<Square tests for Lndependence were run

son Tables 5;.6, and 7. Table 5, general value of the *
- connection technig ue, ‘was. sxgnlflcantly dependent at
‘the ;001 level (X4 = 23.6, 2 d.f.).  Table 6, value Of
]the connection- technmque under dlstractlon, was also
yisignlflcantly dependent at the .00l level (x2 = 15.8,
-2 d.£.), while Table 72 value df ‘the retrleval fralnlng,
o i‘was not s;gnlflcants(x = 3.2, 2 4. £, ,
: A
L _ The resuits Just dlscussed should be 1nterpreted
‘ | "W;th caution since the tables were not composed of
'~ 'entirely independent observations. In any. case,
'~ inspection of the three tables shows that E he, para-
. -phrase group felt most positive about" the;' ‘
technique, both general§§ and under dlstrad%ibh’(Tables
5 and - 6) while the imagery groups was second, and the
o questlon—answer group third. . Remember, this is
;n,exactly the same ordering as was. found for the means
"~ on all three sets of dependent measures (Tables 2{ 3”
1 and 4). : / : :

" The pbsslbllliy that these differencesg are due to
,general "yea saying™ on the part of the paSéphrase
,groupzare partlally negated by the lack of differences
~in Table 7. - three groups apparently felt the
~‘retr1eval tra1 ihg was equally valuable., '

¥

% Ia
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The Ind1v1dual Differences Measures

. Y

R The individual difference measuges fthe Delta
-Vocabulary test, the Imagery Self Report Scale, and the
Rotter's Internal-External Scale) were admlnlstered to
all subjects participating in. the formal- assessment
study. The intercorrelations between these three
measures over our'éubject populations were extremely
low (none of the correlations were close to reaching -~
signrflsénee) The correlations for each of these
‘measures with the comprehension and retentlon dependent
, Mmeasures are presented on a%@roup by group basis in '
Tables 8 through 1l. Of the three measures- only the

- rDelta Vocabulary test was cons1stent1y related tp the
dependent meashres At a significant level. This finding .
adds further empirical support for the ‘use of the Delta
test as an -economical, but potent measure of individual
differences in academic situations.‘.‘;a o '

o

<:\~~ Examlnatlon of the correlatlons in Tables 8 through

11 1nd1cates relatlvely little in the way of systematlc
dlfferences between the four treatment groups. Therefore,
further analyses of these correlations were not undertaken
at this time. Rather, the scores on the three individual
‘difference mgasures were used to subdivide the grdups,
the resulti factors were then 1nciuded in a series of
Analyses of Variance.

Threé two way Analyses of Variance were. calculated

with the sum of the three concentration passage .test
- ~ scores serving as the dependent measure. In all three

analyses one of the factors was -the tralnlng groups
(paraphrase, imagery, and questlon-answer) and the
other was a high-low split (11 subjects per cell) based
on one of the three 1nd1v1duai difference measures. The
analysis ‘with "groups" and high and low Delta as the .
factors resulted in a significant effect of Delta
Vocabulary grouping (F=57.9 (1,60 d.f.), p<.001).
However, neither the effect of "grpups (as was expected
from previous analyses) nor the effect of the interaction -
was significant (both F ratios were slightly less than 1).

. ) 34
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as was anticipated from the’éorrelatigns analysis,

inspection of the means presented in Table 12 indicates
that the high Delta scorers performed substantially
better than the low Delta scorers on the “congentration .
experience” passages.
T TABLE 12 )
' Mean Total Performance SR
on the Concentration-Passage Tests
for the Three Training Groups
and the Two Delta Test Sub~-Groups

+

Grouéé ' . Delfa}Test SubEGfoups*
‘ | H}gh,Scorers Low Scorers N
PaﬁéphraSQ‘ . .  '32.91 ’ 26.14' :
Imagery . . 32.41 ‘2'1_.'50
buestion—Apswér ‘ . 30.14 {8r91
* p<.o0l

~
L)

The two-way analysis with “groups“"an§ high and

" low imagery as the factors resulted in no significant

effects (all F ratios were slightly iless than one) .
However, the analysis with "groups" and the Rotter

scale ‘division (Internals versus Externals). as factors
did result in a significant effect due to the Rotter >
divisjon (F=4.1 (1,60 d4.f.), p<.05). Again, the other

two effects (groups and interaction) were non-significant.
-Inspection of the means in Table 13 indicates that

Internals outperformed the Externgks on the “"concentra-
tion experience" passages. This result marks an )
interesting extension of the Rotter scale into a .
previously unexplored domain. ‘

PO

[}
= . )

39 : !

, - 00044

&




’ “TABLE 13
E 4Mean‘Total Performance -
on the Concentration Passage Tests”
for the Three Training Groups )
and the Two Rotter Sub-Groups
Groups r'Rotter$§gale‘Sub-Groups* ;
g ‘Internals Externals
' Paraphrase 29.86 23.64
. Imagexry - 28.82 . 25.23 . Q. L
Question-Answer . 25.82 23.23 |
* p< .05 -

i
»

 variance were calculated with the sum of the traini
agsessment passage. test scores serving as the dependent
measure. In,these analyses;all'fpur.experiméntal'» ‘ : _
‘ ‘groups ‘ (paraphrase, imagery. queskionéahSWer\ and contxol) .
| -~ were included as the levels of one factor, while the b
] other factor wasYdefined by each of the three| individual-

: .difference measures ih the same way as'descrizzé\in the

" Analogously, three more twd—way,Analysés of ‘\\,"
ng'. .

_ previous paragraphs. The -only significant effect ‘
\resulting from these three- analyses was that due to = . ¢ .
3 high and low Delta. Again, inspection of the means in
Table 14 indicates that high Delta scorers performed . ‘ .
substantially better than low scorers. ' o L
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.4 Mean Total Performance. o
on“the'TrainingrAsseSSmenﬁ'Passage.Tests._:
- for the Four Experimental Groups and .
~ the Two Delta Test Sub-Groups . .
; Groups . Delta Test Sub-Groups* . .
. . nigh Scores Low Scores ' e

Paraphrase - 50.64 34.64.
‘;ImagerY e _,50;09 . f'-f 36.72k ")‘
ﬂ Quest;dn-Answér . 46.82 o a3r.5

Comtrol - 44.45 - . 34.32

% ‘

| " Finally, three additional two=-way Analyses of
. Variance were calculated with the post-training !
assessment score serving as the depemdent measure.
; The factors were again experimental groups and -
.. individual difference measure sub-groupings. In all ‘
© ' three analyses the effect of "groups" was significant . .,

.+ atar beyonthhe,{OS,IeVel.yfThis“is*notfsurptisiﬁg;in@;
e - light of previous analyses with the post-training

' assessment test (ses Table 4). The orly other effect
~ to reach significance was the high-low Delta division.
- The means in Table 15 agaih reflect the higher com-

-‘prehens‘onw@nd retention performance attained by high

Delta scyrers.




- TABLE 15

. - Mean. Total Performance on the
 Post Training Assessment Teat
fér the Four Experimental Groups

.and the 'Two Delta Sub-Groups'

-graups | pelta'Test Sub~-Groups**
' ' High Scores. Low Scores

. ‘.Parapﬁrase - 37.36 IB.SL‘ ;f;i'-,
magery ,"32a36 23,00
<Quest1onﬂAnswer 3o 27 5'_ - 18.64
*x p<.001

- Dlscussmon of the Formal Study Results

",,‘

Thls sectlon of the report eontalns a. drScussion

of the effect of tramn;ng on comprehens;on and retentlon,'

N

- an assessment of the effectlveness of the connection

-3 .- techniques, an evaluatlon of the identification,
‘ . concentration, and retrieval aspects of the program,
and a dlSGﬂSSlon of the 1nd1v;dual dlfference measures.

The Effect of TraxnrJQ on Co g ehensxon and Retentmon

. The traxhlng groups {paraphrase, rmagery, and

quest;on—answer) did not perform smgnlflcantly better

' than a "no treatment" control group on the immediate
'training assessment’ test, but .strongly 'out performed
the control subjects ‘on the post—tralnlng meagure (in

‘ partlcular, the paraphrase group's performance was 55%

- better than that of the control group s on this delayed
measure) . The training assessment and post—tralnlng
assessment measures dlffered in two ways. The tralnlng

42
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assessment measure consisted of true-false, multiple .
choice, £ill in the blank, and short answer questions, -
and was administered approximately 30 minutes after the
reading of the four passages. On ‘the other hand, the
post-training measure was composed of essay type questions
and was administered 5 days after the passages had
been'read(&‘Obviously, this confounding of the factors

of time and question type prevents us from drawing a
definite conclusion as to the locus of the training
effect. 1Is the pattern of results due to improved

long term retention on the part of the training groups,
or improved retrieval capabilities when faced with e
general questions (essay-type) , or a combination of

both? Clearly ‘another experiment is necessary to
separate outythese possibilities. Type of test questions
and delay of testing need to be counterbalanced in

order to determine which capability or combination of

capabilitiés is beingZitiproved by training.

Of course, 'we cannot overlook the possibility that

- none of the above explanations apply and that the ,
- strongly significant differences on the post—trainingiE§

measure are due to a {'blacebo" effect. This explanation
is somewhat compelling in light of the fact that

there were no significant differences between the

three treatment groups on_any of -the measures taken. N
However, there are a number of factors that negate the
possibility of such a “"placebo" effect. First, why
wasn't there a "placebo" effect on the training
assessment test? Why would it occur only on the post-

training measure. Second, although there were no

- significant differences between the three training

groups, there were strong consistent differences on’
both of the training assessment measures as well as

the concentration experience measure. The pdf;phrase
-group consistently produced the highest level of

performance, the imagery group second, and the question-
answer ‘third. Further, this pattern of differences was
dramatically supported by post-training questionnaire
results which indicated the paraphrase subjects valued
their technique most _highly, the imagery second,:.and

~
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the queséiqn-ansWer third. This set of éifcumstances,‘
- would perhaps ' imply that training group differences
_ would appear if the sensitivity of our dependent '

measures were increased: If this situation did occur,
as it seems it would, the Fplacebo“~explaﬁation would
be rendered impotent. . N '

' One final commeht‘with regatd té fhe;“placebo“

_éffect is in order. It should be noted that with

respect to training assessment studies’the "placebo"

possibility becomes little more than ‘a.technical 4
.objection. It is virtually .impossible’ta arrive at a
- "placebo" control group in these circumstances. About

the only possibility is to give a group training on
£echniques that the experimenters a.priorily consider
to be ineffective or counterproductive. Any such
techniques would certainly not have face validity
for the students and would, consequently, not provide
a motivational boost comparable to that.-provided by
face valid approaches. There fore, even employing

‘such a procedure would not.adéquatelyjcontrol for
 "placebo" effects. o 3 ‘

7 . - -
[

‘ Finally, if trgining does improve éerformance it
probably should not matter if a component of -that

improvement is due to "placebo-like"-causes. Improve- .
‘ment in academic achievement is difficult enough to

come by without quibbling over its basis.

In suﬁﬁary, the~training'program,lgpds to substan-

tial improvements in performance on a long term measure
of comprehension and retention. _Further, attempts to

attribute this improvement to "placebo" effects can be '
_substantially discounted. It can be concluded, there-

«

fore, that the present tfaining program~has proven tb_
be effective and that prospects for implementation
should be considered. p o

Assessment of the Effectiveness of the Connection
Techniques > B y /

L

[

The first question to be dealt with in tﬁis
. = - .
;o
44
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subsection is why were the performance diﬁferences
‘between training and control subjeqgts not greater,

- especially on the training assessment test (Table 3).

Obviously, the degree of difference is directly related
to the sengitivity of the dependent measures. Additional
measures should be developed for more accurate
assessment. | ' ' ' s

A number of potential deficienciés in the training

'pgzaram may have limited the range of treatnient-control
- differences. These potential deficiencies were:

identified primarily ‘through analysis of the post-. .

training interviews. ° \ . I '

‘1. A number of subjects reported they felt that
the connection technique they' were taught was incom-
patible with their normal modes of information
processing.' This perceiVed(incompatibility,“which
.apparently was most pronounced in the imagery group,
seemed to make acquisition and utilization of the
techniques. very difficult for some subjects. In
future studies subjects should probably be given
exposure to all of the connection techniqueg and then
be allowed to choose the one that they feel most
comfortable with for further training. Besides.
increasing the compatibility &aspect, this approach-
would probably enhance motivation via a reduction in
cognitive dissonance. Perhaps an even more fruitful
extension of this approach would consist of -training
subjects on all of the connéction techniques to
criterion and then allowing them to employ the techniques
at their discretion. Since the‘gechniques may be
differentially applicable-to different types of material
- (for example, the imagery technique may be particularly
useful with concrete materials) -and since. alternation
of the techniques may allow for use of both the visual

" and wverbal memory systems, it seems reasonable to .
. further train students to intermittently shift techniques

based on c¢ontent and memory conditions.

’
B 4
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-and thus, ellmlnate this problem

»

2. In addition to raising questions about incom- .
patlbllltYJ the responses to the guestionnaire indicated L—//
that ‘a number of students felt that they had not o

learned their techniques to a sufficient degree. They
apparently felt that the appllcatlon of the techniques

was not automatic enough, and thus, ‘required too much

gonscious effort and too much time. This cr1t1c15m can

probably be ellmlnated by extending the tralnlng over

. longer "periods.

3. A corollary to the above criticism is the
notlon that the training was too intensive. The pace
of training was extremely rapid, and the techniques
required.a great deal of overt respondlng. This
situation led to frustration and fatigue on the part of o
many subjects and apparently, at least in some cases,
this frustration and fatigue carried over to the
testlng sessions. Again, extending the training over
longer periods would presumably réﬂuce the 1nten51ty,

[N

- 4. Subjects may have been requlred to utilize
théir techniques too_frequently (that is, over segments
of material that were not sufficiently large) for

- maximum efficiency. If the segments of material are N

too small the subject may be spending an inordinate
amount of time forming connections to relatively
unimportant aspects of the information. A study
which varies the amount of material covered before -
technique application would provide information on
the optimal frequency of connection formation.

5. Finally, the technlques themselves may need to

" be refined in order to enhance treatment-control differ-

ences. In the next few paragraphs we w1ll more fully.
explore this notion.

The paraphrase technique is probably most
compatible with students' normak modes of processing.
Its relative success may in fact be due largely to.
this compatibility. In the’ present training program ° B

\
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paraphrase was defined very loosely, both via instruc-
tion and feedback. An acceptable paraphrase could
range from a simple re-stating of the presented
material in different words to a total re-organization
and 1ntegratlon of the material. We had hoped that
" actual- subject behavior would tend toward the latter
end of this continuum. However, this did not prove to
be the case.. In the future the paraphrase technlquev -
requlrements should be narrowed and explicit training.
on re-organization and 1ntegratlon w1th prior knowledge.
should be prov1ded. T

The question—ansWer technique had much in tommon
with the paraphrase technique, in fact the answers '
to the questions provided as feedback during’ training
were identical to the paraphrases that were used as
feedback. As we conceiped of them, the only difference
between ‘the .two technlqtes was that in using the '

,'questlon-answer approach, a general orlenting question

was: asked before a paraphrase (answer) was constructed.
Performance on the dependent measures indicated that .
the question-answer technique was con51stently the
least successful of the three. Therefore, it appears
that the asklng of an orlentlng guestion prior to
paraphras“lng does not aid comprehen51on and retention
~and grobably exerts a negative influence on performance.
_ As mentioned earlier, many of the students receiving
imagery connection training felt that this approach was
" incompatible with their normal ways of dealing with
information. 'In spite Jf this, the performance of the
1magerx group was consistently better than that of ‘the
question~answer group &nd almost as good as that of the
paraphrase group. In fact it appears from Table- 15 that
for persons scoring poorly on the Delta Vocabulary.test
the imagery technique may be even more effective than

- the paraphrase strategy. These results combined with
highly positive attitudinal responses from some of the
~imagery subjects are‘very encouraging. Since visual
imagery may not be readily available in most, students'
repertBires, a greater amount of connection training:

‘47
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‘ &5
supplemented by some basic imagéry exerclses is |
- probably required before this technique can.reach its
full potentlal.- Also, aIIOW1ng students to select
their own technique would eliminate some of the- problems
associated with forcing 1nd1vaduals with low 1magery
ablllty-and/or preference into using thls technlque.
An Evaluatlon of the Identlflcatlon, Concentration,
and Retrleval Aspects of the Program o

The understandlng ratlng whlch served asean iden- *
tification process and supplementary dependent measure
'in the formal study did not appear to be very succe§§ful
- in either role. Refinement .and ampllflcatlon of this

‘approach w1ll be necessary in future experlmentatlon.'

[
L

The concentration experlence did not lead to better
»performance by the training groups on the fourth

. training assessment passage (this passage was read under
. a moderate level of dlstractlon) This lack of an

effect is far from conclusive evidence that the con-
ceéntration experiencé failed to aid overall performance,
but .it at least does lead to the conclusion that this
“experience“ should be subjected to a“very severe
evaluation in future studies. Students' reactions to
the ‘experience wére mixed, as were perhaps the benefits
received. In light of some of their comments, it -might
be very useful to incorporate meditation or relaxation
training into the concentration experience in order to

make ¢oping w1th external and internal. dlstrﬁctlons less
problematic. : 2

Students' reactions to the retrleval tra;nlng
aspect of the program were extremely favorable.
Unfortunately a direct test of its effectiveness was
not possible within the constraints of this study. In 4
future work the retrieval tralnlnq should be_ tested
separately, but.even if its effectiveness cannot be
_ directly demonstrated it should perhaps be retained for

its subjective value to participating students.

AN
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AT . ZThe Individual Difference Measures~ o -
2 - R ] )
o The lmagery sel€ report. questlonnalre¢was virtually"
- unrelated to any of the other dependent or individual
difference - measures., Factors created by dLV1d1ng '
, subjects on the basis of this questionnaire were non-
v 51gn1flcant across all analyses. Within the: context of “
" the formal study this measure appeared to have no - o
i - ._,utlllty whatsoever.‘ This of course does not mean that
aa . 'lmagery‘abllltyvltself is not.of importance,. In. fact,
ot , gptor analysrs of a variety of. imagery measures -
S conducted by DiVesta, Ingersoll, & Sunshine (1971)
showed that.subjective repofts of imagery ability
_ were not very highly related to objectiveé measures of
thls same ability. In the future, attempts should be .
., -made to develop a short, ‘objective measure of imagery = @ .
- capabilities agd preference for use in'modified . -
T « - versions of the tralnlng program. , N ' :
S _ - /
R . As would be° expected from previous studies (for o %//f
‘ example, ﬂansereau, and others, 1974,) the Delta o
Vocabulary “test. proved-to be strongly predlctlve of .
ST performance on arl the dependent measures. " Because ’
e -1t takes only ten minutes to administer, the authors
- ' strongly urge its adoption as a supplement to presently
- . exlstlng dlagnostlc and predlctlon systems.

The flg;l 1nd1v1dual dlfference measure used in
_the study was Rotter's Internal-External scale (Rotter,
1966). The concept underly#éng this scale refers to the
iy degree of control the person judges that he has over
o his environment. The person at the "intérnal" end of
L'k.h*. - the continuum percelves outcomes to be a consequence
S of his own actions. ' The person at the "extérnal" pole
believes that outcomes are due to fate, luck, and '
powerful others, and therefore, are beyond his personal
control. Prior work with this scale has shown that in-
ternals, as compared with externals, more actively seek
information relevant to problem solving (Davis & Phares,
1967), tend to, retain more information when this .
< information is relevant to personal goals (Seeman, 1963),

-
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and tend to better utlllze 1nformatmon that has been o
equlvalently acquired and retained by 1nternals and ‘qh
_eﬂternals (Phares, 1968) .« |
The. flndlﬁgs of /the present study indicate that
internals. perform significantly better in comprehending
and retaining information preserted under {istraction,
butvdo not differ from externals when similar infor-
mation is presented without distraction. It appears
that internals, although not superior in "normal" '
comprehension and retention ability, are substantlally
better able to cope with distractions. This’ finding
dramatically extends the growing body of literature . - .
oriented around the Internal-External scale ‘into a
new domain, and clearly deserves replication under
_more direct experimental manipulations. If a
- replication is successful, then effort should be
- directed toward assessing the utility of this easily
administered scale as a predictor of success in jobs
which require lnformatlan proce551ng within distracting :
env1ronments. ° L mﬁj.

. . b

GENERAL DISCUSSION, CONCLUSIONS AND RECOMMENDATION

Prior educational research has been directed
almost exclusively at the development and assessment
of potentially effective teaching manlpulatlons. We
have argued that this exclusive emphas1s -on ‘teaching
often may lead to ineffective instructional manipula-
tions, may force students to develop inefficient and
non~-transferable learning strategies, may limit a
student's yognltlve awareness, and may., consequently,
extract a large emotional toll from the student., Oon
the basis of these arguments, it has been recommended
that at least someé of the educational research effort
be redirected toward the development, training and
assessment of effective learning stT¥ategy skills. The
present research project was undertaken to provide a
step in this direction.

Y
50 . '
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whn < This project ha involved three hasic steps: the
identification of potentially effective and trainable
learning strategies, the development of methods for
teaching these strategies to students, and the assesgs-
ment of the effectiveness of the strategies and o
»ralnlng in the~context bf academ1c=llke tasks.

o The 1dent1ficatlon of effective strategles has ,

. been accompllshed by u51ng 1nﬁormatlon gathered from
a review of the educatlonal and psyohologlcal research
literature dealing with strategies, and from an '
analys;s of responses to the specially developed .

. hearning Strategy Inventory. The results of résearch’ ‘
‘with the Inventorg indlcated that students could be
profltably trained on four aspects of the learning
process: the 1dent1flcatlon of 1mportant, unfamiliar,
-and’ difficult material, the. application of techniques-

» " for the comprehension and retention- of this identified
material, the efﬁkﬂent ,retrleval of this information
under appropriate circumstances, and the effective

_ coblng with 1nternal and  external distractions while
- these other processes are being employed. In addition,
' the Inventery findings suggest that if properly
. modified the Learning Strategy Inventory could more
. .  generally’ serve as a dlagnostlc and predictive device
‘  in academlc settlﬁgs. ' A : .

14

o After the four areas of needed improvement were
‘K\f.ldentlfwed, spec1f1c strategies. relating to each®of
these aspects were extrapolated from the. educational
- ands psychological literature. The process of applying
- techniques for enhanced comprehension and, retention
. was believed to be most critical, and consequently, -
- . = three alternatlve comprehension and retention tech-~
L niques ‘or strategies were extrapolated (paraphra51ng,
' questlon-answerlng, and the use of v1sual imagery).

Methods of tralning the strategies related to the four
aspects of the learning pfocess were déﬁ%loped and

" combined in an integrated, prototypical trainlng

. program.

z

o % u§ ;;'O%O O 5 6 | ) .




.. = 5
An informal éssessment of thic program was conducted
in the conteoxt of a pilot gtudy. Three groups of \
studenta .were givén.the octrategy training program; the -
only difference between these groups was in the type of
-comprehension and reteption technigue with which they

. were provided- (paraphraue, question-answer, or imagery) .
A fourth group did not receive training, but wag asked
to respond to the depend@nt ‘measures. On the basis of
the.results of this study, the training pr@gram was
extensively modified and utreamllned.

o

;- This modified program was then tested in a formal
assessment study’which utilized the four subjeoct
groupings described earlier. Individual difference
measures were also’ included in thig ‘study in order to
assess differential reactions to trainlng. The results
of this study indicated that the training program '
dramatically iniproved long term retention of academic-
like material. On one depen&eﬁg.meaaure, the training
groups performed at a level that was approximately

55% higher than that of the control group. Consistent
differences between the threeigraining groups indicated
that the paraphrase and imagery techniques should under-
go further refinement and testing, while the question-
answer technique should be dropped from future consi=
_deration. Important supplenentary findings arose

from analyses of two of the individual dlfference
measures: the Delta Vocabulary test and Rotter's
Internal=Externa1 scale. The Delta test proved to be

an excellent predictor of performance on .the academic-
like dependent measures and should be incorporated
intb- academic achievement prediction systems. The
" Rotter scale proved to be extremely predictive of
performance on academic tasks involving external
distraction and consequently, should be used as a y.
selection device for jobs requiring information
processing in distracting settings.
!

P

In summary, this project has proven to be very
successful, an effective strategy training program has
been created, modified and assessed.




Ve feel that this present training program is suffi-

- ciently cfifective to warrant immediate 1mplemahtat1@n,
- however, on the basic of our experiences during the’
assessment phase of this project we have davelgped
the following set of recommendatiens f@r improving /
the gquality of tralnlng. S /

1. The Lralnlng experlencg ‘should be extended
“over a longer time period in order to -enhance the
acquisition of the specific techniques and to reduce
“the frustration and fatigue asseclated with intensive °
exposure to the program.- .

f

2. 'The frequency wmth Yhich the connectlon
te@hnlques axre applied should be manlpulate& in order
.to ‘arrive at an optimal frequency for -an lndlvidual
or set of individuals. , . :

3e Thejparaphrase techniquée can be improved by
training the student to reorganize the target material,
and, where possible, to 1ntegrat@ this material with
his priox knowledge. R 4

4. The' student should be trained on both the .
- paraphrase add imagery connection techniques and then -
trained to .intermittently shift technlques dependlng '

“on content and memory - condltlons.

]

5. Relaxation and/er medltatlon tralnlng should

ﬁé'employed to enhance the concentration ewperlence.

6. The retrmeval training phase of the program

- was not tested but was extremely well received by the

3

- using the Rotter scale as a predlctor of success in

- students.

Thls phase warrants ampllflcatlon ‘and
assessment.

. In addltlon to Ehé above recommendatlons regardlng
tralnlng, it is also suggested that the eff1c1ency of

J

- “tasks requiring information procesglng under distraction

be further exPlored. ks
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Appendix A

Post Training Questionnaire .




A

. LEARNING STRATEGIES TRAINING:.
POST-QUESTIONNATRE

Yo

{

D& not put your name on this document.
Please circle which of the following’
\_connection techniques you were given: -

- | ' ’ -imagery - = .
.~ question-answer

paraphfase

’




s

)

Dld you flnd the flrst tape preSented durlng v

concentratmon training dlstractlng’-

"COmments (Wbuld you please include. what yQu can .

(25

- (a) wvexy much so’ S ,
, (b) -somewhat . B
{e)  wvery litile = . ' /.

(d) not at all '

......

remember offfhms‘tape).

)

-

Did you find the second tape presented durlng

concentration training dlstractlng?

) (a) .very much so
(b) somewhat , ‘ :
(c) very little . '
. (d) not at all _ - .

.

Comments (Would you please 1nclude what you can

remember of this tape)




(4)

- Comments :

D1d you flnd ‘the thlrd tape presented durlng
concentration trainlng dlstractlng? ,
(a) = very much so
(b) somewhat ’
(c) very little
(d) not at all

remember of thlS tae )- c _ .

.a".

Did you use the connectlons fofmed by your s
. technique in attempting to remember 1nformatlon,

- necessary to.answer the test questldns?

(a) &ery much . so , ‘
(k) somewhat . .. S s

(c) very little L \
(d). not at.all L




- (5)

Do you thlnk the connectlon technlque was useful
. to you in the testing se551ons2
o (a) - |

(b)
(c)
(d)

"Comments :

~

Do you think -that you will use your connectlon
technique in studying‘for- courses.
(a)
(b).

(c)
(@)

,Comménts:

4

not at all

.

very much so .~
somevhat ' °
very Tittle .

.

very much so
somewhat -
very little

not at all -




7).

o 3
- ‘

Do you feel that you became better at using the.

technique as you practised it ‘more:
(a) - very much so

) ). somewhat . ! R
w4 @) very little | - : coL
©> {d) not at all - = SN
- Comments s "t . : -

. Do you thlnk other students would benefit from-f

using your connectlon technique: " -
(a) wvery much so : S P
"(b) . somewhat D

. (c) very little IR . .
(@) not at all = . ~

o~
Comments:
s

. _ ,
:\; ) v

J 2

3 2
i ¢
= e 7 o, O




.2

Dld you learn anythlng useful from the retrleval

tralnlng ses§10n9a
(a ty much
(b) some
(c) very llttle
(d) nothing at all

Comments:

-

T (10) Did you use the techniqueé presented during
‘ : retrieval training in the testlng sess10ns°
) (a) very much so
S " (b) somewhat _ . .
(c) very little '
- (d) not aEvéll

r. Comments: ' I




‘. . .
™

v LS . '
L © (11) 'wWill you use the retrleval techniques in future

»

courses? v o
. - (a) -vexy much so <
. - . - (b) somewhat
' " (c) very little : : {

e (@) not at all e . o

Lomments : v v

K o - (12) D;d the concentratlon tralnlng help you to .
' L 1ncreasq your ability to concentrate? »
(a) vexry much so : .
(b) somewhat . e - '
(c) veryj)little ‘
(d) not at all

’




-
A

~ (13) In ééméafiSQn to “straight" reading, did you feel
. - better able to concentrate when you were using
your connection technique? = :

. “(a) very much so o R
*, (b) somewhat . | o, . .
| . 7 {e) very little B | -
= . s o o {d) mot dt all - o
-’ Comments: A R L -
. . . . . v \ . & ]
N * )
e | N ¢ . P
L 4
At .
4 -

(14) Do you think studying will be more enjoyable
. .When you are using your connectiontechnique?
(a) _ very much so '
(b) somewhat - : v :
g (c) very®"little :
(@) -'not at all

Conments: .




(15)

. (16)

L (17)

Do you feel you. aeed further practlce w*th :«‘rour::D
connection technique? :
(a) a large am@unt

{b) some
(c) very little
(d) none ;

Comments : (If. approprlate please 1ndlcate which

kind of practlce would be- helpful).

h-

Whlch tape played durlng concentration tralnlng
was the most distracting -
+ (a) 1 (Behavioral Objectlves)
(b) 2 (Beyond the Horizon)
- (e¢) 3 (Marat de Sade) '

T [}

Which tape playedyduring concentration training
was the least distracting

(a) 1 (Behavioral Objectives)

o () 2 (Beyond the Horizon)

(c) '3  (Marat de Sade)

A
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' Appendix B

_Meas‘in&és and Standard Deviations . i

on’all Dependent Measures for ‘all
F’on@r Groups - B

+




.
N

and Ind;vidual Dxfference,Measurea

Imagery Connection Group:

Perfbrmance gn the Dependent

Standar&‘

o Items » Mean  |Deviation
~ Understanding Rating Exgerience ) g
“1l. "Understanding Rating" Passage 9.87 . 3.33
Score (15 Items)}d
2. Mean Understandlng Ratlng for 6.23. | 1.38°
the Above Passage (i-a) e
(The abpve exercises. were given )
to all groups prior to training)
o _ ‘ | : . : o
3. Low Distraction -Passage Score - 10.42 2.85 . ,
~(Concentration, 15 Items.) : : .
4. Mean Understanding Rating for - 6.06 1.00
the Above Passage (-9)
5. ceZum Dlstragplon Passage . 7.29. 3.27
e (Convent ation, 15 Items) ’ ‘ K
6. Mean Understandi Ratlng for "5.73 1.40
_ the Above Passage -9) . ' e
| 7. ngh Distraction Passage . 9ﬁ21 3.24
Score (Canentratlon, 15 Items) )
8. Mean Understanding Ratlng for - 5,81 1.36
the Above Passage -9} o
g ? - =3 3-2




Imagery Connection Group (continued) ~ .

v

Scale

7 B3

- 00076

1l1.88

. _ Standard
- Itens Mean Deyiation
Training Assessment
"9 Ist Training Assessment 13,15 '2.51
"Passage Score (20 Items) S : .
10." Mean Understanding Rating 5,43 1.25
for the Akove Pasqage (1-9) :
. 11. 2nd Training Assessment _; 11.33 3.60
Passage Score (20 Itemsl .
-12. Mean Understand;ng Ratlng 5.36 1.40
for the Above Passage (1-9} .
13. 3rd Training Assessment .9.56 3.04
Passage Score (20 Items)
14. Mean Understanding Rating 5.59 1.34
for the Above Pagssage (1-9) | -
15. 4th Training Assessment 9.46. 2.48
Pagsage (Moderate Distractions)
Score (20 Items)
16. Mean Understanding Rating 5.49 1.21
for the Above Passage (1-9),
Post Training Assessment .
17. Post Assessment Test Score 27.23 9.11
(Essay Format)
Indiyigggl'nifferengg Measures
18. Imagery Scale ) 73.38 8,52
19. Delta Vocabulary Test 31.29 7.62
. 20. Rotter's Internal~External  4.24




Questxpn«Answer Connectian Gxoup

' Performance on the Dependent
and Indiyidual leference‘Measures 4
‘ | standard ——
Items _ Mean Deviation
. Understanding Rating Experience’
i. "Understanding Rating“ Passage 10.08 3,19
~Score (15 Items)
2. Mean Understanding Rating for 6.45 - 1.31
+  the Above Passage (1-9}
® (The above éxerclses were given
- to all groups prior to training)
o Concentration E%peglence )
3. Low Distraction Passage Score 023 3.01
(Concentration, 15 Items) BN
4. Mean Understanding Rating for 5.36 1.37
: the Above Passage (1—9) : :
5. Medium Distraction gassage 7.06 2.96
Score (Concentration, 15 Items)
'6. Mean Understanding Rating for 4.77 1.89
. the Above Passage‘(1*9)
‘ 7. High Distraction Passage 8.98 v . 3.52
Score (Concentratlon, 15 Items)
8. Mean Understandlng Rating for '5.51 1.77
the Above Pagsage (1-9)
; : _
. 3 Y
7 e

B~4

“ . 00077




R N

_ ~ Standard .
Items = . .. | Mean - {Deviation
' Training Assessment )
9.  1st Training Assessiment 12.71 2.85
Passage Score (20 Items) B “
10. 'Mean Understanding Rating & N7 .947
N for the Above 'Passage-\(l'—gi .
11." 2nd Training Assessment 11.52  3.82
‘ © Passage Score -(20 Items) - - 1B _ o
12. Mean Understanding Rating 5.30 1.48
for the Above Passage (1-d) ‘
- ST _
13. 3rd Training Assessment 9.65 3.20
- Passage Score (20 Items) N
14. Mean Understanding Rating |- 5.76 | 1.25
for the Above Passage (1~9)y T
15. 4th Training Assessxitent | , | 8.79. . 2.84
. Passage (Moderate Distractions) .
Score (20 Items) ' ,
16. Mean Understanding Rating 4.351 1.94
for the Above Passage (1-9) « '
] ) 3
‘ Post Training Assessment
17.. Post Assessment Test Score 25.56 9.97
(Essay Format) »
M}_ Difference Measures . ‘

\ 18. Imagery Scale = - | 69.38 13,53"
19. "Delta Vocabulary Test _ '29.58 | 7.51 °
20. Rotter's Internal-External - | 12.04 4.17

Scale s ' ‘ {
;o . '
‘ B-5




. ‘ s.- w v‘. X . . ] ) | D
‘ Paraphrase Connection Group:
Performance on the Dependent

and Individual Differencenmeaspres

.
- |
|
‘ | lStandard |
“Ltems L -1 Mean Devxatlon |
Understandlng Fatlng_Egperlence 1 . - ‘{
y - . i
1. -"Understandlng Rating" Passage - 9.96 -} 3.36
Score (15 Items) |
) R ‘ : : |
2. Mean Understandlng Rating for - 5.90 1.24
the Above Passage (1—9) ' :
CThe above exerCLSes were given
to all groups prior to training). .
QQ@Q&B!‘J.‘.&LQ_D __ep_ﬁ___oEx erience -
) 3. Eow Dlstract}en”Passage Score 10.77 | 2.97
' (Concentration, 15 Items) B - .
4. Mean Understanding Rating for 5.71 | 1.49
the Above Passage (1*9) : ~
5.- Medium Dlstractlon Passage , 7.57 '2.86
i Score - (Concentratton, 15 Items) A S :
6. Mean Understanding Rating ‘for .| 5.57 1 1.44
. the Above Passage (1-9) ! o
7. High D1stractlon Passage.“ | 9.54 .. e dl
Score (Concentration, 15 Items) ° » ‘ y .
‘8. Mean Understandlng Rating for 5.80 © 1.45
the Above Passage (1-9) ' - o '




Y

-~

‘paraphrase Connection Group (continued)

20.

Scale

Standard
Itemg . - Mean Deviation
- '
- Training Assessment.
9. . lst Training Assessment e | 13.92 2.98
» Passage ‘Score (20 Itemsl N
10. Mean Understandlng Rating . 5.75 1.37
for the Above Passage (19} '
11, 2nd Training Assessment 11.66 3.93 X
- Passage Score (20 Items}
.12- Mean Understanding Rating ° 5.39 1.48
for the Above Passage (1-91 oo
13. 3rd Traxnlng Assessment lo.28 3.62
*  Passage Score {20 Items) !
. 14., Mean Understanding Rating 5,46 1.19 .
- for the Above Passage (1-9) ‘
15., 4th Training Assessment 19420 3.50
- Passage  (Moderate Distractions)
.. Score (20 Items)
. 16. Mean Understanding Rating 5.04 - 1.62
’ ﬁorfthe‘Above-Passage (1*9)
Post Train;ng Assessmsnt
17. Post Assessment Test Score 28.42 14.61
. (Essay Format) ' '
IndividualvDifference Measures
18. Imagery Scale 69.24 11.25
19. Delta Vocabula:y'Test 30.28 7.29
Rotter's Internal—External '11.44 396




'/ B ,QOntrolfGroup: .
Performance on the Dependent

' and Indav;dual D;fference Measures

e -

Standard

ifems L Meah - Deviatiop
i Understanding Rating Experience- o
- 1. "Understanding Ratlng“ Passage , -8.96 1 '2.79 )
. .- Score (15 Items) - , .
2. Mean Understandlng Rating for 6.36? 1.42 '

the Above Passage (1-9)

 (The above exercises were given
. to all groups prior to training) "

~ Concentraﬁion Experience : . R

3. 1oow Distraction Passage Score
(Concentration, 15 Items)
" 4., Mean Undenstandlng Rating for
the Above - Passage (1-9)

5. Medium Distractién Passage -/
Score (Concentration, 15 Items)
;
6. Mean Understanding Ratlng for
the Above Passage (1-9)

7. 'ngh Dlstractlon Passage
Score (Concentratlon, 15 Items)

8. Mean Understanding Ratlng for
the Above Passage a-9)

%
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-

. Control Group (continued)

Standard

Items Mean | Deyiation
Tréiniqg Ag;esament , |
9. 1st Training.Assessment . 12.45 3.58
Passage Score (20 Items)
10. Mean quer§tandihg Rating 5.59 1.66
' for the Above Passage (1-91. B :
11. 2nd Training Assessment I N Y 4.52
Passage Score (20 Items) . T
12. Mean Understanding Rating 4.62 ‘1.33‘
for the Above Passage - (1-9) . .
13. 3rd Training Assessnient , 8.76 3.29
: Passage Score (20 Items) - A
14. Mean Understanding Rating 4.97 1.28
for the Above Passage (1-9)
15. 4th Training Assessment 7.82 . 3.31
Passage (Moderate Distractions) .
Score (20, Items)
16. Mean Understanding Rating 3.65 1.34
for the Above Passage (1-9) :
Post Training Assessment
17. -‘Post Assessment Test ‘Score J 18.29 . 10.50
(Essay Format) : . .
Individual Difference Measures °
18. Imagery Scale 72.61 8.15
19. Delta Vocabulary Test ©28.70 7.62
20. Rotter's Internal-External . - 12.13 3.27
Scale
’ ' J
. 0
S
B-9
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